Single crystals of ZnGa2O4 have been grown from a PbO-PbF2---B203 flux. By addition of Si02 to this flux, inclusion free crystals of maximuns dimensions of 10 mm along the edge have been obtained. We have also studied the growth of ZnGa2O4 front less volatile melts, such as the Na20-Zn203-Ga203 system and a Pb2P2O7 flux. Front the Na20-ZnO-Ga203 system only very small ZnGa2O4 crystals could be grown. From the Pb2P2O7 flux, inclusion free crystals, the largest about 7 mm along an edge, have been obtained using a ZnO/Ga203 molar ratio equal to 4. Lattice constants are reported for the temperature range from 20°Cto 1200°C.
In view of the increasing interest [1] [2] [3] [4] for single By cooling [6] this melt from 1250 to 1000°C at a crystal films of magnetic spinel ferrites, the need is rate of 0 .5°C/hcrystals of dimensions up to 5 mm felt for suitable non-magnetic substrates. In a recent along the edge were obtained. article [2] we have pointed out that gallates are
We have found that the crystal dimensions could suited in this respect. In this study we discuss the be increased by addition of Si02 to the melt in a simgrowth of ZnGa2O4 single crystals as a possible sub~ilar way as reported by Bonner [7] for the growth of strate material.
ZnAI2O4. Using a melt composition given in table I The crystals obtained in this study were in general and the growth procedure described above, crystals octahedrally shaped, optically clear and free of inclu-measuring up to 10mm along the edge were obtained sions. Flux residues were leached away in a mixture (see fig. 1 ). of hot dilute acetic acid and nitric acid.
The Si content of the crystals, as measured by spectrochemical analysis, is of the order of 0.002 Crystals of ZnGa2O4 have been grown by Chase atoms per formula unit, which is the same as in crysand Osmer [5] from a PbO-PbF2--B203 flux con-tals grown without the addition of Si02 to the melt.
taming ZnO and Ga203 in a 1 1 molar ratio. We Thus Si02 apparently has only beneficial effects on have used this melt composition (cf. table 1) for the the growth of ZnGa2O4. growth of ZnGa2O4 from 60 ml platinum crucibles.
In the search for crystallization systems which are less volatile than PbO-PbF2-B203 and which might ation conditions [11] . Wickham [12] reported the allow top seeded growth of ZnGa2O4 we have tried preparation of Pb2P2O7 from Pb(N02)2 and H3P04 the system Na20-ZnO-Ga203. The melt composi-and used it as a flux for the crystal growth of tions (given in table 2) are similar to those used for MgFe2O4. In order to avoid the crystallization of secthe growth of spinel ferrites MFe2O4 from the system ond phases, the MgO/Fe203 molar ratio had to be Na20- 9] . By cooling these melts >4. from 1400 to 900°C at a rate of 5°C/h,however, In view of these results we have prepared melts of only tiny ZnGa2O4 crystals (<0.5 mm) were ob-Pb2P2O7, ZnO and Ga203 with different ZnO/Ga203 tamed, ratios (cf. table 3) in 13 ml platinum crucibles. The melts were cooled from 1300 to 900°Cat a rate of Better results have been obtained by using 5°C/h.ZnGa2O4 was found to be the primary phase Pb2P207 as a solvent, this is non-volatile, relatively low melting (824°C[10] ) and it provides good nude- Table 3 Melt compositions in mole% for ZnGa2O4 crystal growth crystallizing from melts with a ZnO/Ga 203 molar of the Ga203 in the melt by 1n203 the lattice conratio >2. Although the habit of the ZnGa2O4 crystals stant of the crystals increased with only 0.002 A. was chiefly octahedral also a few ZnGa2O4 needles and plates (confirmed by X-ray diffraction) were ob-High quality crystals of ZnGa2O4 can be grown served. The largest crystals, about 3 mm along the from a PbO-PbF2--B203 flux with Si02 as an addiedge, were obtained from melt III with a ZnO/Ga203 tive. The size of the resulting crystals is large enough molar ratio equal to 4.
to allow their use as substrates in preliminary LPE The crystal dimensions could be increased to 7 mm growth of spinel ferrites. It is found that Pb2P2O7 is along the edge by using 60 ml platinum crucibles an attractive non-volatile solvent for the growth of and applying a temperature gradient of about 5°C/ ZnGa2O4 crystals. This system might be a good candidate for topseeded growth. cm. This was achieved by locating the crucible directly on the relatively cold furnace floor or by
